Photonic crystals can be used to drastically influence coherent radiative thermal conductance. In a multilayer crystal, radiative thermal conductance can transit from above to below vacuum value when temperature increases, due to photonic band effects.
For heat conduction along the z-direction, the coherent radiative thermal conductance per unit area in three-dimensional systems is [1] :
where is the operating temperature. T Z is the photon frequency, and ( ) Z k is the dispersion relation of the crystal.
At a constant frequency, 0 ( ) Z Z k describes a constant frequency surface in k-space. We can now calculate for
The result is normalized with respect to the vacuum value , and is shown in Fig. 3 (black curve). At low temperature, photons populate a small bandwidth of
. then decreases to below 1 at higher temperature as photons distribute over a larger range of
crystals can be used to generate a medium with thermal conductance below that of vacuum.
Using the same set of dielectric slabs, we can tune the thermal conductance by varying the slab separation at a constant temperature. In Fig. 3 , we also plot the results for 2 The vacuum conductance is shown as a horizontal line. The inset shows the schematic of the structure. 
